A single-transverse-mode Q-switched Nd-glass laser, which can operate over a variable number of longitudinal modes, has been used to investigate the influence of the temporal nature of the laser pulse on the multiphoton ionization probability of xenon atoms. For a seven-mode laser pulse, the number of ions formed is increased by several orders of magnitude over that produced by a single-longitudinal-mode laser pulse. Multiphoton 
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Multiphoton ionization processes have been the subject of a considerable amount of recent theoretical and experimental work. ' ' A significant disagreement has been observed between experimental and calculated multiphoton ionization probabilities. Thus, the experimental value of the six-photon ionization probability of atomic hydrogen has been found to be greater by 3 orders of magnitude than the corresponding probability calculated by several authors. This apparent discrepancy may be explained in terms of coherence of the laser radiation. It should be pointed out that theoretical calculations of the probability S' assume the laser radiation to be a single-mode ideal laser source. However, the laser radiation used in previous experiments contains numerous oscillating modes. The instantaneous laser intensity seen by atoms may be much greater than the average laser intensity I determined in these experiments. The multiphoton ionization probability is 8 -~g &~o~I~o where n is a factor depending on the atom considered and the polarization of the laser light. Eo is the next integer greater than the ionization energy of the atom divided by the photon energy. 
